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Monoclinic, P2 l /c 
a = 12.485 (3) A 
b = 9.112 (3) A 
c = 22.180 (6) A 
P = 98.537 (6)° 
V = 2495.3 (12) A 3 

Data collection 

Rigaku Mercury CCD 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
r,^ = 0.852, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.059 

wR(F 2 ) = 0.146 

S = 1.12 

4394 reflections 

317 parameters 



Z = 8 

Mo Ka radiation 
ii = 0.07 mm~' 
T = 293 K 

0.20 x 0.20 x 0.20 mm 



21959 measured reflections 
4394 independent reflections 
3253 reflections with / > 2o(I) 
R,„, = 0.049 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.13 e A" 3 

Ap mi „ = -0.18 e A~ 3 



The asymmetric unit of the title compound, C 15 H 14 N 2 , 
contains two molecules. The amine NH group connects two 
aromatic systems with similar C— N— C bond angles of 
120.96 (16) and 119.75 (16)° for each independent molecule. 
In contrast, the dihedral angles between the benzene rings are 
significantly different for the two independent molecules, viz. 
69.1 (2) and 79.9 (2)°. 

Related literature 

For related literature on dielectric-ferroelectric materials (the 
title compound is a candidate for having good dielectric 
properties), see: Chen et al. (2010); Wang et al. (2005); Xiong et 
al. (2002); Ye et al. (2006); Zhao et al. (2008). 

H 3 C^l y NH ^ V 

Experimental 

Crystal data 

C 15 H 14 N 2 M r = 222.28 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The author is grateful to the starter fund of Southeast 
University for the purchase of the diffractometer. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BH2348). 
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4-[(4-Methylanilino)methyl]benzonitrile 

B.Wei 

Comment 

We are researching for dielectric-ferroelectric materials. Recent studies have revealed that small molecular compounds 
which have one or more amidogens probably have this kind of character (Chen et ah, 2010). Thus, we want to find aromatic 
compounds containing amidogens, with the hope to obtain dielectric-ferroelectric properties (Xiong et ah, 2002; Zhao et ah, 
2008). As part of our ongoing studies, we report here the crystal structure of the title compound. The dielectric constant of 
4-[(p-tolylamino)methyl]benzonitrile as a function of temperature indicates that the permittivity is basically temperature-in- 
dependent (Wang et ah, 2005). After characterization of the dielectric constant, there is no dielectric anomaly observed (Ye 
et ah, 2006). This compound thus should not be a real ferroelectrics or there may be no distinct phase transition occurring 
within the measured temperature range. 

The asymmetric unit of the title compound contains two independent molecules (Fig. 1). The N atom connects two 
aromatic groups, with bond angles at Nl and N4 being 120.96 (16) and 119.75 (16)°, and the dihedral angle between two 
benzene rings being 69.1 (2) and 79.9 (2)°, respectively. In the crystal structure, very weak intermolecular interactions link 
molecules to form one-dimensional ladder propagating along the [010] direction (Fig. 2). 

Experimental 

The title compound was obtained by addition of 6.6 g of (^-4-[(p-tolylimino)methyl]benzonitrile (30 mmol) to a solution 
of 4.5 g of sodiumborohydride in THF, in the stoichiometric ratio 1:4. After reacting for 5 h in an ice bath, the mixture was 
filtered. Good quality single crystals were obtained by slow evaporation of the filtrate over two days. 

Refinement 

Amine H atoms HI and H4 were found in a difference map and refined with free coordinates and J/i S0 (H) = 0.122 A . 
C-bonded H atoms were placed in idealized positions and refined as riding to their carrier atoms, with C — H bond lengths 
fixed to 0.96 (methyl), 0.97 (methylene) or 0.93 A (aromatic), and (7i so fixed at 1.5 or 1.2 times (7 e q(carrier C). Methyl H 
atoms are splitted over two positions, due to free rotation about C2 — CI and C27 — C30 bonds. Site occupancies for each 
group were refined, converging to 0.64 (3)/0.36 (3) for methyl group CI and 0.66 (3)/0.34 (3) for methyl group C30. 



Figures 




Fig. 1. Crystal structure of the title compound with displacement ellipsoids drawn at the 30°/ 
probability level. 
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Fig. 2. Crystal structure of the title compound with view along the a axis. Intermolecular in- 
teractions are shown as dashed lines. 



4-[(4-Methylanilino)methyl]benzonitrile 



Crystal data 
C 15 H 14 N 2 
M,- = 222.28 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.485 (3) A 
6 = 9.112 (3) A 
c = 22.180 (6) A 
(3 = 98.537 (6)° 
V= 2495.3 (12) A 3 



.-3 



Z=8 

^(000) = 944 
D x = 1.183 MgnT 
Mo Ka radiation, X = 0.71073 . 
9 = 2.0-27.4° 

li = 0.07 mrrT 1 
7=293 K 
Prism, colourless 
0.20 x 0.20 x 0.20 mm 



Data collection 

Rigaku Mercury CCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 28.5714 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 

r min = 0.852, r max = l.ooo 

21959 measured reflections 



4394 independent reflections 

3253 reflections with / > 2a(I) 
R int = 0.049 



@max 25.0 , 0 m j n 

h = -14— >14 
£ = -10-^10 
/ = -26^26 



= 2.8 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.059 

wR(F 2 ) = 0.146 

S= 1.12 
4394 reflections 
3 1 7 parameters 
0 restraints 
0 constraints 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[a 2 (F 0 2 ) + (0.0641P) 2 • 

where P = (F 0 2 + 2F 2 )/3 



0.2355P] 



Ap m ax = 0.13eA 3 
A Pmi „ = -0.18eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008) 
Extinction coefficient: 0.014 (4) 
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Primary atom site location: structure-invariant direct 
methods 



Fractional atomic coordinates and isotropic or 
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U.UU 1 / ^iuj 


Czy 


0.0526 (11) 


0.0662 (12) 


A ACC/C /I T\ 

0.0556 (12) 


A AAAT /'A^ 

-0.0003 (9) 


A A 1 AO / A\ 

0.0108 (9) 


A AATA /T\\ 

-0.0030 (9) 


C30 


0.0943 (17) 


0.0935 (17) 


0.0539 (13) 


-0.0065 (14) 


0.0063 (11) 


-0.0026 (11) 


Nl 


0.0718(11) 


0.0724 (12) 


0.0503 (10) 


-0.0175 (9) 


0.0019 (8) 


0.0036 (8) 


N2 


0.0813 (14) 


0.1146 (17) 


0.0808 (14) 


-0.0171 (12) 


-0.0097 (11) 


0.0060 (12) 


N3 


0.0791 (15) 


0.188 (3) 


0.0772 (15) 


0.0210(16) 


-0.0122 (12) 


-0.0228 (15) 


N4 


0.0592 (10) 


0.0786 (12) 


0.0522 (10) 


0.0077 (9) 


0.0048 (8) 


-0.0078 (8) 



Geometric parameters (A, °) 



CI — C2 


1.514 (2) 


C16 — C17 


1.440 (3) 


Cl — H1A 


0.9600 


C17 — C18 


1.379 (3) 


CI — H1B 


0.9600 


C17 — C22 


1.386 (3) 


Cl — H1C 


0.9600 


C18 — C19 


1.376 (3) 


Cl — HID 


0.9600 


C18 — H18A 


0.9300 


Cl — HIE 


0.9600 


C19 — C20 


1.385 (3) 


Cl — H1F 


0.9600 


C19 — H19A 


0.9300 


C2 — C3 


1.378 (3) 


C20 — C21 


1 379 (3) 


C2— C7 


1.388 (3) 


C20— C23 


1.503 (2) 


C3— C4 


1.386 (3) 


C21— C22 


1.381 (3) 


C3 — H3A 


0.9300 


C21— H21A 


0.9300 


C4— C5 


1.395 (3) 


C22— H22A 


0.9300 


C4 — H4A 


0.9300 


C23— N4 


1.454 (2) 


C5— Nl 


1.391 (2) 


C23— H23A 


0.9700 


C5— C6 


1.392 (3) 


C23— H23B 


0.9700 


C6— C7 


1.376 (2) 


C24— C29 


1.382 (3) 


C6 — H6A 


0.9300 


C24— C25 


1.392 (3) 


C7— H7A 


0.9300 


C24— N4 


1.400(2) 


C8— Nl 


1.439 (3) 


C25— C26 


1.379 (2) 


C8— C9 


1.499 (3) 


C25— H25A 


0.9300 


C8— H8A 


0.9700 


C26— C27 


1.383 (3) 


C8— H8B 


0.9700 


C26— H26A 


0.9300 


C9— C10 


1.374 (3) 


C27— C28 


1.381 (3) 


C9— C14 


1.382 (3) 


C27— C30 


1.507 (3) 


C10— Cll 


1.376 (3) 


C28— C29 


1.388 (2) 


C10— H10A 


0.9300 


C28— H28A 


0.9300 


Cll— C12 


1.388 (3) 


C29— H29A 


0.9300 


Cll— H11A 


0.9300 


C30— H30A 


0.9600 


C12— C13 


1.375 (3) 


C30— H30B 


0.9600 


C12— C15 


1.434 (3) 


C30— H30C 


0.9600 


C13— C14 


1.376 (3) 


C30— H30D 


0.9600 
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